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Abstract 
Does China have to take an environment-friendly consumption pattern when China is a developing country whose per 
capita income ranks more than 100th in the world? It cannot get a definite answer for lacking of the researches on 
environmental pressure of household consumption. Among the different kinds  of researches on environmental stress, 
ecological footprint analysis can directly measure the impact of household consumption on environment. This paper 
calculated per capita household ecological footprint and ecological deficit or ecological surplus in China, and 
concluded that: per capita ecological footprint is in an increasing trend and per capita ecological carrying capacity 
changes steady; ecology per capita is in a deficit which extend to increase at the beginning of year 2002, and the 
deficit in the year 2007 is most serious. 
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1. Introduction 
The main methods of researches on eco-environmental stress of household consumption are ecological 
footprint, household metabolis m, life cycle and input-output analysis etc. The input-output analysis 
employs the input-output table to discuss the interdependence between input and output among household 
consumption, other economic sectors and eco-environmental system. As a method of evaluating 
environmental effects, life cycle analysis provides products or service information in details that can help 
consumers to choose environment-friendly commodit ies, but it cannot offer the informat ion about the 
environmental burdens of different consumption items. Household metabolism analysis is based on the 
law of conservation of mass, it views household system as an organism with metabolic function, and the 
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impacts of this organism on natural environment can be evaluated by its metabolic ab ility. Either input-
output analysis or household metabolism or life cycle method indirectly  indicates the effects on eco- 
environment by calculating the consumption of materials and resources;  but ecological footprint analysis 
can reflect those effects directly. We can get more researches on environmental burdens of household 
consumption in developed countries. Rixt  Kok and Rene M.J. Benders (2006),etc have reviewed and 
summarized the researches on environmental burdens of household consumption based on input -output 
analysis ,and generalized three research methods ,those are input-output energy analysis based on national 
accounts (IO-EA-basic),input-output energy analysis with household expenditure data (IO-EA-
expenditure),and input-output energy analysis with process (IO-EA-process),then they compared three 
methods with the data of the Netherlands, and found the application scope of each method. The studies on 
ecological environmental pressure of household consumption in China have just been beginning. Liu  
Jingru etc (2003) have studied the impacts of household consumption on environment from three aspects: 
energy consumption, water resource and the solid waste. Min Wenqing, Li Yun etc (2005) used ecological 
footprint method to study the natural system occupation of household consumption between in d ifferent 
areas; Yang Li, Liu Ning etc (2007) made a study on the environmental pressure of urban household 
consumption in Ha Erbin by ecological footprint analysis. At present many studies in China mainly  
studied impacts of few consumption items or few areas on eco-environment, and none of the studies 
focused on the national household consumption. This paper will calculate the ecological p ressure of 
household consumption in China by ecological footprint analysis, for one thing, it  can make up lack of the 
researches on environmental pressure of Chinese household consumption;  for another thing, we should 
answer the question: whether China has to take an environment-friendly consumption pattern, when China 
is a developing country whose per capita income ranks more than 100th in the world? 
2. Calculation for ecological footprint of household consumption 
2.1 Ordinary approach of ecological footprint 
Ecological footprint is an analysis method that can measure sustainable development, its concept was 
first proposed by Canadian ecological economist Rees (1992) in 1992, and Doctor Wackernagel(1996) 
developed and improved this method in 1996. Eco logical footprint analysis is an accounting tool that 
enables us to estimate the resource consumption and waste assimilation requirements of a defined human 
population or economy in terms of a corresponding productive land area. Th is model have considered the 
level of human consuming natural resources from two aspects: on one hand, calculating the ecological 
productive area that human need to survive, including arable land,forest,grassland,land for construction, 
water areas, energy land etc that provided for human to live,  and also the land absorbing human waste; on 
the other hand, calculat ing the carrying capacity of resource, according to the results we can  judge the 
sustainable development of g lobal o r one region at g iven economical and technological level. If 
ecological footprint in an  area is less than ecological carrying capacity , it is an ecological surplus; if more 
than ecological capacity, it is an ecological deficit. 
2.2 The calculation method and data of ecological footprint and ecological carrying capacity  
Firstly, we calcu late per capita household ecological footprint of different kinds of consumption items. 
Consumption items consist of two kinds: one is resource consumption item, and the other is energy 
consumption item. The calculat ion formula of ecological footprint in biological resource consumption is: 
Ai=Ci/Yi, here, Ci (kg/person) is per capita household consumption of consumption item i, Yi(kg/hm2) is 
the average output per year of bio-productive land  for consumption item i or the global average output, 
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Ai(hm2/person) is per capita household ecological footprint of consumption item i. Global average output 
Yi is derived from the calculation results of The Food and Agriculture Organization of the United Nations, 
Ci comes from Statistical Yearbook of China  from the year 1985 to 2008.When estimating the ecological 
footprint of consumption items, we should change energy consumption into fossil energy land area, that 
means estimating the land area which  is used to absorb CO2. The article will take heat and power as land 
area for construction, and change the other energy consumption into standard coal.1 unit standard coal = 
29.3GJ, electricity conversion coefficient is 1 kWh =95.68GJ/105, energy footprint of g lobal standard 
(GJ/hm2) is 77, electricity is 1000, heat is 1000. 
Secondly, we calcu late ecological footprint. The fo rmula is ef =ΣrjAi ˄j =1, 2,…, 6˅ˈhere ef is 
per capita household ecological footprint(hm2/per), rj is equivalence factors. The equivalence factors are: 
arable land and land for construction is 2.19,  water area is 0.36, grassland is 0.48, forest and fossil fuel is 
1.38 (Loh and Wackernagel, 2004). 
Thirdly, we calculate ecological carrying capacity. The formula is ec = aj×rj×yj (j =1, 2,…, 5), here 
ec is per capita household ecological carry ing capacity (hm2/per), aj is per capita biological productive 
area, yj is output factor. Biological productive area refers to the real arable land, grassland, forest, water 
areas and land for construction within the Chinese territory, these datum are obtained from Chinese 
Statistical Yearbook and Bulletin of Chinese Land and Resources. Because different countries or areas 
have different resource endowments, not only arable land, g rassland, forest, water areas and land for 
construction etc have very different ecological production capacity, but also the ecological production 
capacity of the same type of biological productive area varies greatly. Therefore, bio-productive area of 
different countries and regions can not be directly compared and must be adjusted by "Yield Factor". 
Yield factor is based on the values that Wackernagel etc have estimated, these values are arable land 1.66,  
land for construction 1.66,grassland 0.19, forest 0.91, water areas 1.00.Cautiously at the same time, when 
calculating the ecological carrying capacity ,12% biodiversity conservation area should be deducted.  
Fourthly, we calcu late ecological deficit or surplus. If ec-ef<0, it indicates an ecological deficit, if ec-
ef>0, it indicates an ecological surplus. 
3. Empirical analysis 
From the calcu lation results in  Table1,  Figure1 and Figure2, we obtain that: per capita household 
ecological footprint in China is almost increasing, especially since 1998, this upward  trend is particu larly 
obvious; but changes in per capita ecological carry ing capacity is relatively stable, the difference of 
ecological carry ing capacity between the year 1985 and 2007 is just only 0.0785hm2/person. From per 
capita ecological deficit or surplus in Table1, except the year 1996and 2000 before year 2002, per cap ita 
ecology is in surplus, but the amount of surplus is in decreasing trend; since the year 2002, per ecology is 
in deficit, and this deficit tends to go on, it is most serious in the year 2007 in which it's 0.1172 
hm2/person.From the structure of Chinese household ecological footprint, per cap ita ecological footprint 
of bio logical resource consumption accounted for more than 90% of the household ecological footprint  
(except fo r the year 1990 and 1991),  but per capita energy ecological footprint only accounted for less 
than 10%, even this trend has not made an obvious change. 
Consumption expenditure is main ly affected by income,  when income is increased, consumption 
expenditure and material consumption will go up. By using SPSS16.0 calculat ing the correlation 
coefficient of per capita household ecological footprint and per capita income, we obtain that these two 
variables are h ighly correlated at the level 0.01,and the correlat ion coefficient is  0.906.If we take per 
capita income as an independent variable x, and per capita ecological footprint as a dependent variable y, 
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Table 1 Per capita household ecological footprint and ecological carrying capacity in China  
                 
year 
Biological resource 
ecological footprint 
(hm2/person) 
Energy 
ecological 
footprint 
(hm2/person) 
Per capita 
ecological 
footprint  
(hm2/person) 
Per capita 
ecological carrying 
capacity  
(hm2/person) 
Per capita 
ecological 
deficit  or surplus  
(hm2/person) 
1985 0.4843  0.0495  0.5338  0.6288  0.0950  
1990 0.4647  0.0593  0.5240  0.6098  0.0858  
1991 0.4750  0.0578  0.5328  0.5937  0.0609  
1992 0.4748  0.0526  0.5275  0.5878  0.0603  
1993 0.4734  0.0507  0.5241  0.5821  0.0580  
1994 0.4747  0.0481  0.5228  0.5764  0.0536  
1995 0.4843  0.0495  0.5338  0.5553  0.0215  
1996 0.5014  0.0529  0.5540  0.5503  -0.0037  
1997 0.4884  0.0464  0.5348  0.5500  0.0152  
1998 0.4905  0.0366  0.5271  0.5460  0.0189  
1999 0.5230  0.0370  0.5600  0.5643  0.0043  
2000 0.5583  0.0366  0.5949  0.5607  -0.0342  
2001 0.5398  0.0369  0.5767  0.5864  0.0097  
2002 0.6111  0.0375  0.6487  0.5683  -0.0804  
2003 0.6102  0.0404  0.6506  0.5656  -0.0850  
2004 0.5749  0.0414  0.6163  0.5770  -0.0393  
2005 0.6113  0.0436  0.6549  0.5746  -0.0803  
2006 0.6101  0.0452  0.6554  0.5724  -0.0830  
2007 0.6209  0.0467  0.6675  0.5503  -0.1172  
 
then do regression analysis, we get the regression equation: y=0.498+(2.210E-5)x, the equation indicates 
that when per capita household income raises 1 dollar,  per capita ecological footprint  increases 2.210E-
5(hm2). 
Overall, it is difficult  to strengthen the per capita ecological carrying capacity . On the one hand, our 
arable land is reducing in recent years, while land for living quarters, mining and manufacturing sites, 
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Figure 1 Per capita household ecological footprint and 
ecological carrying capacity in China 
Figure 2 Per capita household ecological suplus or deficit  
in China 
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land for transport facilities are rising(see Bulletin of Chinese Land and Resources,2001-2007), and this 
trend will continue expanding with China's urbanization;  on the other hand, although the population 
growth is decreasing, the birth rate has declined from 18.25ă  in 1978 to 12.10ă  in year 2007,and the 
natural growth rate has decreased from 12ă to 5.17ă,the absolute amount of annual population is still 
increasing due to China's large population, the total population has got to 1.32129 b illions at the end of 
2007. If equaling the natural growth rate to 5.17ă , ten years later in 2017 the population is 1.391213 
billions, it is 1.05292 times of the population in 2007; 20 years later in  year 2027 the population is 
1.463836 b illions, 1.108641 t imes of population in year 2007;50 years later in 2057 the population is 
1.800408 billions ,1.294128 t imes of year 2007.It is inevitable that ecological footprint will be expanded 
because of total population increasing. 
4. Conclusion  
The trend of ecological footprint and ecological deficit shows that per capita Chinese household 
ecological footprint is rising, but per capita ecological carrying capacity is almost stable. Eco-
environmental stress will be expanded inevitably. It is necessary that Chinese should take an 
environment-friendly consumption pattern. 
References 
[1] Liu Jingru,Wang Rusong,Yang Jianxin.Import ance of Sustainable Household Consumption Research in China.China 
Population, Resources and Environment,2003,13˄1˅˖6-8. 
 [2] Min Wenqing, Li YunˈCheng ShengkuiˈLiu ShoudongˈYu Weidong. Ecological Footprint-based Comparison of Living 
Consumption of Meso-scale Cities' Residents in China—Taking Taizhou, Shangqiu,Tongchuan and Xilin Gol as Examples.Journal 
of Natural Resources,2005,20˄2˅:286-292. 
[3] Yang Li,Liu Ning,Dai Ming,Lu Gengfa. Study on the Eco-environmental Stress from Urban & Rural Residents’ Living 
Consumption of Harbin City.Journal of Natural Resources,2007, 22˄5˅˖756-765. 
[4] Loh,J.,Wackernagel,M..The Living Planet Report 2004.World Wild Fund for Nature International˄WWF), Grand, 
Switzerland, 2004. 
[5] Rixt Kok, Rene M.J. Benders, Henri C. Moll. Measuring the environmental load of household consumption using some 
methods based on input–output energy analysis: A comparison of methods and a discussion of results. Energy Policy 34 (2006) 
2744–2761. 
[6] Rees, W. E.. Ecological Footprint and Appropriated Carrying Capacity: What Urban Economics Leaves out.Environment 
and Urbanization, 1992, 4(2), pp.121-130. 
 [7] Wackernagel, M., Rees, W. Our Ecological Footprint: Reducing Human Impact on the Earth, Canada: Gabriola Island, BC: 
New Society Publishers.1996. 
